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Materials Specifications:

Quality of plastic pipe. The compound used in manufacturing the pipe shall meet the
requirements of one of the following materials:
                                                                                                              
1. Polyvinyl chloride (PVC) as specified in ASTM-D-1784.                 

  Code
                                            Material                               classification  
Type I, Grade 1 12454-8
Type I Grade 2 12454-C
Type II, Grade 1                                                              14333-D        

2. Acrylonitrile-butadiene-styrene (ABS) as specified in ASTM-D-1788.
  Code

                                            Material                               classification
Type I, Grade 2 5-2-2
Type I Grade 3 3-5-5
Type II, Grade 1                                                              4-4-5              

3. Polyethylene (PE) as specified in ASTM-D-1248.
  Code

                                            Material                               classification
Grade P14, Class C IC-P14
Grade P23, Class C IIC-P23
Grade P33, Class C IIIC-P33
Grade P34, Class C                                                        IVC-P34        

The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign
matter, or other defects.  The pipe shall be as uniform in color, opacity, density, and other
physical properties as is commercially practicable.  

Pipe requirements. All pipe installed under this standard shall be pressure rated for
water.  The relationship between standard dimension ratios dimensions, hydrostatic
design stresses, and pressure ratings shall be determined by one of the following
formulas: 
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For PVC. ABS, and PE pipe with outside diameter
controlled:

2S    = Do – 1,  or  2S  =  R - 1
P  t          P

For PE pipe with inside diameter controlled:

2S    = Di + 1,  or  2S  =  R + 1
P  t         P

Where:
S = hydrostatic design stress, in Ib/in2,
P = pressure rating in Ib/in2,
Do -average outside diameter in inches,
Dj = average inside diameter in inchees,
t = minimum wall thickness in inches,
R = standard thermoplastic pipe dimension ratio
(SDR),

Hydrostatic design stresses for the plastic pipe material are given in table 1.

Iron pipe size (IPS) (outside diameter same as that for iron pipe sizes) and I.D. controlled
PE pipe manufactured, tested, and marked to meet one of the following ASTM
specifications shall be acceptable under this specification. Water pressure ratings and
pertinent dimensions for this pipe are given in tables 3, 4, 5, 6, and 7.

ASTM Standard specification for -
D-1785 Polyvinyl chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120
D-2241 Polyvinyl chloride (PVC) Plastic Pipe, (SDR-PR)
D-2672 Bell-End Polyvinyl chloride (PVC) Plastic Pipe
D-2740 Polyvinyl chloride (PVC) Plastic Tubing
D-1527 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe, Schedules 40 and 80
D-2282 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe (SDR-PR)
D-2104 Polyethylene (PE) Plastic Pipe, Schedule 40
D-2239 Polyethylene (PE) Plastic Pipe, (SDR-PR)
D-2447 Polyethylene (PE) Plastic Pipe, Schedules 40 and 80, based on outside

diameter
D-2737 Polyethylene (PE) Plastic Tubing
D-3035 Polyethylene (PE) Plastic Pipe, (SDR-PR), based on controlled outside

diameter 
F-771 Polyethylene (PE) Thermoplastic High Pressure Irrigation Pipeline Systems

Plastic irrigation pipe (PIP) shall meet the requirements of ASTM-D-2241 or of ASTM-D-
2282 except that:
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1. The outside diameters, wall thicknesses, and tolerances given in table 2 shall apply.
2. The sustained pressure test shall not be required.
3. The burst pressure tests shall be performed according to the procedures listed in
ASTM-D-2241 or D-2282 and shall meet the applicable requirements given in these
ASTM's or those listed below for the standard dimension ratios (SDR's) currently not
included in ASTM-D-2241 or D-2282. 

Burst pressure requirements for water at 23o C (73.4o  F) for PVC 1120 and PVC 1220
plastic pipe are:
                                                                                                   
SDR                                                 Minimum burst pressure1   

lb/in2

51 260

1 The design stress levels used to drive these test pressures are: PVC 1120 - 6,400 lb/in2;
PVC 1220 – 6,400 lb/in2.

Burst pressure requirements for water at 23o C (73.4o F) for ABS plastic pipe are:
                                                                                                                         

Minimum burst pressure1

SDR                                                           ABS 2112                  ABS 1316     
32.5      420       380
41                                                                      -                               300         

1The fiber stresses used to drive these test pressures are: ABS 2112 – 6,600 lb/in2; 

ABS 1316 – 6,000 lb/in2.  To simplify testing, minor adjustments have been made to keep
the test pressures uniform.

Markings.  Markings on the pipe shall include the following, which shall be spaced at
intervals of not more than 5 ft:

1. Nominal pipe size (for example, 2 in).
2. Type of plastic pipe material, by designation code

(for example, PVC 1120).
3. Pressure rating, in Ib/in2, for water at 23oC (73.4° F) (for example, 160 Ib/in2).
4. Specification designation with which the pipe complies:

a. For IPS-size pipe, the ASTM designation (for example, D-2241).  Pipe
meeting one of the ASTM designations listed for IPS-size pipe and
intended for the transport of potable water shall also be marked with the
seal of a recognized laboratory making the evaluation for this purpose. 

b. For plastic irrigation pipe, the designation PIP. 
5. Manufacturer's name (or trademark) and code.

Fittings and couplers. All fittings and couplers shall meet or exceed the same strength
requirements as those of the pipe and shall be made of material that is recommended for
use with the pipe.  
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Listed below are the ASTM standard specifications for fittings suitable for use with IPS-
size pipe and inside diameter controlled PE pipe covered by this standard:

ASTM- Standard Specification for- 
D-2466 Socket-type Polyvinyl chloride (PVC) Plastic Pipe, Schedule 40
D-2467 Socket-type Polyvinyl chloride (PVC) Plastic Pipe, Schedule 80 
D-2468 Socket-type Acrylonitrile-Butadiene-Styrene (ABS) Plastic Fittings, 

Schedule 40
D-2609 Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe
D-2683 Socket-type Polyethylene Fittings for SDR 11.0 Polyethylene Pipe
D-3139 Standard specification for Plastic Pressure Pipe using Flexible 

Elastomeric Seals
D-3261 Butt Heat Fusion Polyethylene (PE) Plastic Fittings for 

Polyethylene (PE) Plastc Pipe and Tubing

Plastic irrigation pipe (PIP) shall have belled ends or separate couplers and fittings that
are suitable for joining the pipe and appurtenances by solvent cement, rubber gaskets, or
other methods recommended by the pipe manufacturer.  Such fittings and joints shall be
capable of withstanding a working pressure equal to or greater than that for the pipe.  

Solvent cement joints.  Solvent for solvent cement joints shall conform to ASTM
Specification D-2564 for PVC pipe and fittings and to D-2235 for ABS pipe and fittings.
Solvent cement joints shall be used and constructed according to the recommendations of
the pipe manufacturer. 

Rubber gasket joints. Rubber gasket joints shall conform to ASTM Specification D-3139.

Table 1. - Hydrostatic design stress and designation-plastic pipe      
      Hydrostatic

design
Plastic pipe material stress Designation
                                                       lb/in2                                                                         

PVC Type I, Grade 1 2,000 PVC 1120
PVC Type I, Grade 2 2,000 PVC 1220
PVC Type II, Grade 1 1,000 PVC 2110
PVC Type II, Grade 1 1,250 PVC 2112
PVC Type II, Grade 1 1,600 PVC 2116
ABS Type I, Grade 2    800 ABS 1208
ABS Type I, Grade 2 1,000 ABS 1210
ABS Type I, Grade 3 1,600 ABS 1316
ABS Type II, Grade 1 1,250 ABS 2112
PE Grade P14    400 PE 1404
PE Grade P23    500 PE 2305
PE Grade P23    630 PE 2306
PE Grade P33    630 PE 3306
PE Grade P34    630 PE 3406
PE Grade P34    600 PE 3408
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